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Summary

Energy Industry needs 10—-30 day forecasts

Statistical models based on tropical convection can beat
dynamical models at those lead times

Homogenized datasets, like CDRs, are critical for training
statistical models

CDRs like OLR and UTWYV can identify that convection

monitor.cicsnc.org/mjo/ serves those data to hundreds of
users every month
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Heating Demand Vs. Temperatures
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A
The Chesapeake Weather Team USn

Marketing &

Operations .
P Midstream
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Forecast
Horizon

Value Per
Year

» Chesapeake Weather Services

» Weather consulting business for entities with weather risk outside of energy
(agriculture, transportation/logistics, finance)
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NCEP GFS Forecasts

e 16-day forecasts

07/26/12 120TC 075HR FCS5T vALID SUN 07-/29712 13UTC  NHCEP/NWS/HOAA

—

* Freely available
to everyone

 Markets respond
to these forecasts
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Limits of GFS Forecast Skill

e 0.6isconsidered Anomaly Correlations for 500-hPa heights
skillful over the Northern Hemisphere

= Only lasts for about
8 days

* Despite this limit,

the market
responds to longer o
range GFS forecasts 062 20

—_— 13% - 30

* Business
opportunity:
m Beat the GFS
beyond 8 days
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¥’ EarthRisk Quantify and Catalog Extreme Weather

Technologies

500 mb Height

Jet Stream Patterns
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Research Portal

hRisk .
R Hovmoller Plots of Near Equatorial OLR/A
G5DM Diagnostics e g
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Satellite Time sections of daily mean outgoing long radiation anomalies (OLRA; left panel) and totals (OLR; right panel)
for the most recent & months. The data is aerial averaged from 7.55 - 7.5N. OLR/A is used as a proxy for
Pattern Catalogs tropical rainfall, with the scale in units of W/m? at the bottom of the plots. Negative (positive) anomalies of OLR

suggest enhanced (suppressed) rainfall relative to climatology. Additional online plots can be found at
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Why include OLR?

OLR is a proxy
for tropical convection

Taller clouds = Lower OLR 0 45E OQOE 135E 180 135W QOW 45W

OLR Anomalies
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Consider ENSO...

e SST anomalies show
that last winter was
a La Nina

e How do SST
anomalies in the
Pacific affect our
weather?

cics.nc - NC State University
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Seasonal Average SST 2011/11/13 - 2012/02/11
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NOAA/ESRL/PSD

Seasonal SST Anomaly
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NOAA/ESRL/PSD Base Period: 1981-2010
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Convection connects
us to the Tropical
Oceans

OLR Anomalies

SST Anomalies

!

Convection

!

Divergent
Circulations

\ 4
Mid-latitude
Weather Patterns

" Climate Prediction Center/NCEP/NWS
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1 Nov

Tropical Variabil ity

16 Nov

Ml 1 Dec
e ENSO creates longitudes

of enhanced or 16 Dec

suppressed convection
31 Dec

* Butthere’s more to it! 15 Jan

30 Jan

14 Feb

180 120W 60W

40 60 W/m"2
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1 Nov

Tropical Variabil ity

16 Nov

* Slow Eastward 2 | Dec
= The MJO

e Fast Eastward 16 bec
m Kelvin Waves 31 Dec

e Slow Westward

= Equatorial Rossby (ER)
Waves 30 Jan

15 Jan

e Fast Westward

= Mixed Rossby—Gravity
WINRWEVES

= Easterly Waves

14 Feb
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180 120W 60W

40 60 W/m"2
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MJO Impacts in the United States

Zhou et al. (2011, Clim. Dyn.) and Becker et al. (2012, J. Climate)

T composites (DJF) 60% motch

-1.50 0.50 0.50 1.50
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monitor.cicsnc.org/mjo/
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CICS-NC: Monitoring the M

= C' ff @ monitor.cicsnc.org/mjo/current/

DISCLAIMER: Please note these pages present experimental analyses developed by researchers at CICS-NC and/ or of interest to the CICS-NC
community and their collaborators. These analyses are subject to change as our understanding of the Earth's climate system improves and/ or our

interests change. There is no guarantee on their future availability.

NCSU > CICS-NC > Monitoring > MJO

Monitoring the MJO and Tropical Waves

Updated: 21 Sep, 2011
Archive | CFS Forecasts | DYNAMO

Data

Outgoing Longwave Radiation (OLR)
o OLR is frequently used as a proxy for tropical convection.
o These data are observed with the AVHRR sensor on the NOAA polar-orbiting satellites.
o Uninterpolated gridded data are obtained from NOAA/OAR/ESRL/PSD.

Upper Tropospheric Water Vapor (UTWV)
o These brightness temperatures are observed with the HIRS sensor on the NOAA and MetOp

polar-orbiting satellites.

o Orbital swath data are obtained from NOAA /CLASS,
o Inter-satellite calibration is performed following Shi & Bates (2011, JGR), which was developed as

part of the Climate Data Record program.
o The calibrated data are binned into daily 2.5° latitude-longitude grids.
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Monthly Visitors to
monitor.cicsnc.org/mjo/
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CDR User

Meteorologist Mark Russo studies a wall of
weather updates to prepare the CHK Operations
Wire, which alerts the company’s field operations
to possible hazardous weather conditions.
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CDR User

Meteorologist Mark Russo studies a wall of
weather updates to prepare the CHK Operations
Wire, which alerts the company’s field operations
to possible hazardous weather conditions.
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CDR User

Meteorologist Mark Russo studies a wall of
weather updates to prepare the CHK Operations
Wire, which alerts the company’s field operations

RN A AT to possible hazardous weather conditions.
OLR Totals

pere

yd

0 45E 90E 135E 180 135W 90W 45W
OLR Anomalies

-
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CDR User
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Phr;nseI 7 (Westerl;l Pacific) Plhase 6

¥ 8seyd (awnuep) G aseyd

Phase 1 (Western Hem, Africa) Phase 8

|
|
|
|
|
|
——
0

I I - -
Phase 2 (Indian Ocean) Phase 3 Phase 2 (Indian Ocean) Phase 3

uss0 U200
PhaseI 7 (Westerrll Pacific) Plhase 6 PhaseI 7 (Westerl;l Pacific) Plhase 6

¥ 8seyd (swiuep) s eseyd
Phase 1 (Western Hem, Africa) Phase 8

Phase 2 (Indian Ocean) Phase 3

Ihe UNIVERSITY of Introduction
NORTH CAROLINA n .
e NC State University

Meteorologist Mark Russo studies a wall of
weather updates to prepare the CHK Operations
Wire, which alerts the company’s field operations
to possible hazardous weather conditions.

nergy ¢ OLR ¢ Outreach ¢ Wrap-up

http://monitor.cicsnc.org/mjo/

23




CDRP-BRF-0195-Schreck

Going Forward

* Users need daily gridded data

* Convective proxies like OLR or rainfall would be esp.
valuable

e UTWV shows promise, but users need to be educated
about it

e (Calibrating the data to the current satellite will make
them easier to use operationally
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Summary

Energy Industry needs 10—-30 day forecasts

Statistical models based on tropical convection can beat
dynamical models at those lead times

Homogenized datasets, like CDRs, are critical for training
statistical models

CDRs like OLR and UTWYV can identify that convection

monitor.cicsnc.org/mjo/ serves those data to hundreds of
users every month

gﬁ,ﬁ“‘“““"’"%:% - N - ) Introduction * Energy * OLR * OutreaCh . Wrap'up
4 cicsnc NC State University http://monitor.cicsnc.org/mjo/ 25



